Retention of a new-defined intron changes pharmacology and kinetics of the full-length P2X2 receptor found in myenteric neurons of the guinea pig.
P2X2 plays an important role in ATP signaling in guinea pig myenteric plexus. Here, we cloned and characterized three P2X2 isoforms expressed in myenteric neurons. RT/PCR was used to amplify the cDNA of P2X2 variants. These were expressed in Xenopus oocytes, and nucleotide-induced membrane currents were recorded with the two-electrode voltage clamp technique. Three P2X2 cDNAs were identified in myenteric single neurons, named P2X2-1, P2X2-2 and P2X2-4. Based on the analysis of the structural organization of these variants we predicted that P2X2-2 is the fully processed variant, which lead us to propose a new exon-intron arrangement of P2X2 receptor gene with 12 exons and 11 introns. In agreement with this new model, the intron 11 is retained in P2X2-1 and P2X2-4 variants by alternative splicing. Expression of P2X2-1, P2X2-2 and P2X2-4 were found in 92, 42 and 37%, respectively, out of 40 analyzed single neurons. P2X2-4 does not form functional channels, and homomeric channels formed by P2X2-1 and P2X2-2 have different pharmacological profile. Thus, the former receptor is more sensitive to ATP, BzATP, and PPADS, whereas, suramin inhibited both receptors in a biphasic- and monophasic-manner, respectively. α,β-meATP has very low efficacy on either channel. Furthermore, ionic currents mediated by P2X2-1 have slower desensitization than P2X2-2. These results indicate that P2X2-1 was the most common P2X2 transcript in myenteric neurons and displays significant phenotypical changes implicating that retention of the intron 11 plays a major role in ATP signaling in the intestinal myenteric plexus.